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FXIIIA+ and CD11c+ cells are discrete dermal populations. Immuno-
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staining. There was almost complete coexpression of the sheep 



















CD11c+ cells coexpress the blood DC marker BDCA-1, and a small 
















FXIIIA+ cells express the macrophage marker and scavenger receptor 
CD163. CD163, a hemoglobin/haptoglobin complex scavenger 




























FXIIIA+ and CD11c+ cells are unique dermal populations. (A) Immunohistochemistry on normal human skin using FXIIIA (left panel) and CD11c 
(right panel) antibodies (n = 15). FXIIIA+ cells were spread throughout the dermis, while CD11c+ cells were mainly localized to the superficial 
dermis. (B) There were similar numbers of CD11c+ and FXIIIA+ cells per mm in normal dermis. Error bars indicate SEM. (C) FXIIIA and CD11c 
identified 2 discrete populations. White lines denote dermo-epidermal junction. Scale bars: 100 μm.
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Isolated CD11c+ dermal cells contain nonoverlapping major and 


















BDCA-1 and CD163 are superior markers to CD11c and FXIIIA, 













FXIIIA+ and CD11c+ populations are not LCs or plasmacytoid 
DCs. Neither FXIIIA nor CD11c showed coexpression with 
Langerhans antigen CD1a (A and B) or plasmacytoid antigen 
CD123 (C and D). Scale bar: 100 mm.
Table 1
Characterization of CD11c+ and FXIIIA+ cells in normal human 
dermis
Antigen	 Main	cell	location	 FXIIIA	 CD11c
CD1a LCs, IDECs – –
Langerin/CD207 LCs – –
CD123 PDCs – –
BDCA-2 PDCs – –
BDCA-1 Myeloid DCs – +++
DC-LAMP/CD208 Mature DCs – +
DEC-205/CD205 Mature DCs – +
CD163 Macrophages +++ –
MMR/CD206 Macrophages, DCs +++ ++
DC-SIGN/CD209 Macrophages, immature DCs +++ ++
CD45 Bone marrow–derived cells + +++
HLA-DR Antigen-presenting cells + ++
CD14 Monocyte-derived cells + +
CD68 Macrophages, DCs + +
CD11b Myeloid cells + ++
RFD7 Macrophages, DCs ++ +
CD63 Macrophages, DCs + +
Qualitative coexpression of FXIIIA and CD11c with additional antibody 
is denoted as follows: –, no coexpression; +, some cells show coexpres-
sion; ++, a moderate number of cells show coexpression; +++, most 
cells show coexpression. IDEC, inflammatory dendritic epidermal cell.
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CD163+ cells phagocytose large particles in a tattoo and have the struc-
tural features of macrophages. Ultrathin sections of a green dye tat-
too were cut from tattoo-bearing normal skin. These sections 
confirmed that the dye was intracytoplasmic and located mostly 









CD11c+ cells are defined by BDCA-1, DC-LAMP/CD208, and DEC-205/
CD205. FXIIIA did not overlap with BDCA-1 (A), DC-LAMP/CD208 (C), 
or DEC-205/CD205 (E). Most CD11c+ cells coexpressed BDCA-1 (B). 
Small subsets of CD11c+ cells coexpressed DC-LAMP/CD208 (D) and 
DEC-205/CD205 (F). Scale bar: 100 μm.
research article













































































The macrophage marker CD163 defines FXIIIA+ cells. FXIIIA+ cells 
expressed macrophage marker CD163 (A), and a subset overlapped with 
MMR/CD206 (C) and DC-SIGN/CD209 (E). CD11c did not overlap with 
CD163 (B), but a subset overlapped with MMR/CD206 (D) and DC-SIGN/
CD209 (F). Scale bar: 100 μm.
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HLA-DR and CD45 mark both CD11c+ and FXIIIA+ cells. FXIIIA+ cells had a 
lower expression level of CD45 (A) than did CD11c+ cells (B). HLA-DR was 
also expressed to a lower extent on FXIIIA+ cells (C) than on CD11c+ cells 
(D). Scale bar: 100 μm.
Figure 6
Cutaneous DCs compared with blood 
DCs. (A) There were 3 nonoverlapping 
DC populations in peripheral blood, 
gating on Lin–CD11c+HLA-DR+ cells: 
BDCA-1+, CD16hi, and BDCA-3+. (B) 
Blood BDCA-1+ (left) and BDCA-3+ 
(right) cells were both HLA-DR+CD14–. 
(C) In dermal single-cell suspensions, 
BDCA-1+ cells acquired CD16. (D) 
BDCA-1+ (left) dermal cells increased 
HLA-DR expression, and BDCA-3+ 
(right) dermal cells acquired low-level 
CD14 expression.
research article












BDCA-1 and CD163 are alternative markers for 
CD11c and FXIIIA, respectively. (A) BDCA-1 and 
CD163 identified discrete populations of dermal 
cells. (B) BDCA-1+ cells (red circle) and CD163+ cells 
(blue circle) were also discrete populations in dermal 
single-cell suspensions. (C) FACS histograms gated 
on BDCA-1+ cells (red line), CD163+ cells (blue line), 
or isotype (green line). BDCA-1+ cells were CD11chi, 
FXIIIAlo, HLA-DRhi, and CD45hi. CD163+ cells were 
CD11cmid, FXIIIAhi, HLA-DRmid, and CD45lo. (D) A 
subset of BDCA-1+ cells was CD86hi, CD83+, and 
DC-LAMPhi. Representative graphs from 3 experi-
ments. Scale bar: 100 μm.
Figure 8
BDCA-1+ cells are more immunostimulatory. (A) Post-
sort dot plot of dermal cells from normal skin into BDCA-1+ 
and CD163+ populations (red, left and right panels, 
respectively) compared with isotype (blue). (B) Posi-
tive control (monocyte-derived mature DC) for MLR on 
day 8 after sorting at a 1:100 stimulator/responder ratio. 
Gate contains CD3+ proliferating T cells with left-shifted 
CFSE. (C) Using BDCA-1+ sorted cells as stimula-
tors (1:10 ratio), 9.1% of the T cells proliferated; using 
CD163+ cells (1:10 ratio), 2.1% of live T cells prolifer-
ated. Background proliferation of T cells alone without 
stimulation was 1.0%. (D) After cells had been sorted 
and cultured for 2 days with cytokines to induce matura-
tion, there was a marked increase in the T cell stimula-
tory capacity of BDCA-1+ cells (25.2%, 1:100 ratio) ver-
sus CD163 (2.2%, 1:250 ratio). Representative graphs 
from 3 experiments.
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CD163+ cells phagocytose large particles and have the structural fea-
tures of macrophages. (A) Tattoo skin section (0.5 μm) stained with 
toludine blue. Cells containing green tattoo dye in their cytoplasm 
(black arrow) surrounded a blood vessel. (B) Electron microscopy of 
a tattoo showed that dye particles (red arrow) were membrane bound 
(blue arrow) within the cytoplasm of a cell with multiple microvillus pro-
trusions (green arrow). (C and D) Cells containing green tattoo dye 
particles stained for CD163 (D) but not BDCA-1 (C). Scale bar: 10 μm 
(A, C, and D); 200 nm (B).
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riasis.  Autostimulation  of  T  lymphocytes  and 

































cells:  translating  innate  to  adaptive  immunity. 
















cytokines  and  PGE2  results  in  uniform  matu-




intracellular  fluorescent  dye  CFSE  to  monitor 
lymphocyte migration and proliferation. In Cur-
rent protocols in immunology. John Wiley & Sons Inc. 
Hoboken, New Jersey, USA. Unit 4.9.1.
